Is There a Relationship Between Mobility Status and Perceived Health in People with Chronic Stroke? - A Pilot Study  by Au-Yeung, Stephanie S.Y. et al.
51Hong Kong Physiotherapy Journal • Volume 21 • 2003
IS THERE A RELATIONSHIP BETWEEN MOBILITY STATUS
AND PERCEIVED HEALTH IN PEOPLE WITH CHRONIC
STROKE? – A PILOT STUDY
Stephanie S.Y. Au-Yeung, MPhil; Jessie H.Y. Hui, BSc (Hons) PT; Louis W.Y. Lee, BSc (Hons) PT;
Jenny S.M. Leung, BSc (Hons) PT; Derek S.C. Wan, BSc (Hons) PT; Barry C.S. Wong, BSc (Hons) PT
Abstract: This study investigated the relationship between perceived health and mobility status in people with
chronic stroke. Thirteen community-dwelling people (age, 38–68 years) with a history of stroke (> 6 months)
who could ambulate independently, with or without aids, were recruited as a convenience sample. Their mobility
status was measured using the Timed Up-and-Go (TUG) test and the Berg Balance Scale (BBS). Perceived health
status was measured using the Chinese (Hong Kong) version of the Short Form-36 (SF-36). Analysis using Pearson
product-moment correlation showed that neither the physical nor mental component summary scales of SF-
36 correlated with the TUG or BBS. Of the eight SF-36 subscales, correlation was only found between the
physical function (PF) subscale and TUG (r = –0.56, p = 0.05). The overall self-perception of health among
people with chronic stroke, therefore, was not proven to relate to their mobility status in this pilot study. While
the subjects’ mobility capacity might have implications on their perceived ability to undergo the PF activities,
it might not be an attribute in the context of the other SF-36 subscales. In order to delineate significant attributes
to the perceived health status of people with chronic stroke, the implications of cognitive and psychosocial
factors should be studied.
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Introduction
Stroke is a leading cause of disability among adults [1, 2].
In the Hospital Authority Statistical Report 2000, stroke
was identified as one of the top 10 health service areas
in Hong Kong. There were around 26,000 admissions to
public hospitals with a diagnosis of stroke [3]. After the
acute stage, stroke survivors usually undergo 3 to 6
months of rehabilitation in various sectors, such as
extended rehabilitation and outpatient units, during
which the emphasis of rehabilitation is on improving
impairments and abilities in the activities of daily living.
However, the spectrum of sequelae from stroke is usually
beyond that of impairments and disabilities. Common
problems arising from stroke include, for example,
Research Report
reduced social function and depression [4, 5]. These
psychosocial problems have significant impact on the
quality of life of stroke survivors.
Apart from social, economical, environmental,
physical and psychological perspectives, the perception
of health is an important dimension in the construct of
the quality of life [6]. It would be useful to delineate
factors contributing to one’s perceived health status so
that intervention could be specifically tailored to address
them. Physiotherapy programmes for people with stroke
often aim to improve their mobility, which includes
movement control, balance, transfer and ambulation.
With better mobility, people with stroke are expected to
be empowered to reintegrate into the community or to
resume their premorbid lifestyle. However, whether
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improved mobility has a positive impact on a person’s
perception of health is not known. The aim of this pilot
study was to investigate the relationship between mobility
status and health perception in people with chronic
stroke. We hypothesized that mobility status is related to
perceived health status.
Methods
Subjects
Subjects recruited in this study were members of the
Community Rehabilitation Network (CRN) of the Hong
Kong Society for Rehabilitation. The sample was obtained
from subjects who had voluntarily participated in a case-
controlled study of a community Tai Chi Chuan
programme. Subjects included in this pilot study had a
history of stroke for at least 6 months, were able to walk
independently with or without walking aids, and did not
have severe perceptual or cognitive impairment. People
with Mini Mental State Examination (MMSE) scores of
less than 23 were excluded from this study because
cognitive function could be impaired mildly to severely
in this range [7]. This ensured subjects’ ability to
comprehend the instructions and test procedures
involved. Study subjects were not concurrently
undergoing any structured programmes to improve
balance or mobility.
Mobility status
Timed Up-and-Go test
The Timed Up-and-Go (TUG) test is a test of basic
functional mobility [8]. This test records the time taken
for a person to stand up from sitting on an armchair of
standard height, walk 3 m (with an assistive device, as
needed), turn round, walk back towards the seat, turn
round and sit down again. Berg and co-workers [9] and
Shumway-Cook and co-workers [8] found that the TUG
test was a valid measure of mobility. Both inter-rater and
intra-rater agreement were reported as excellent (intra-
class correlation coefficient, ICC = 0.99) [10]. It was also
reported to be a sensitive (sensitivity = 87%) and specific
(specificity = 87%) measure for identifying community-
dwelling elderly individuals who were prone to falls [8].
It is suggested that adults who take more than 30 seconds
to complete the test are dependent in most activities of
daily living and mobility skills [11].
Berg Balance Scale
The Berg Balance Scale (BBS) measures a subject’s
ability to perform 14 activities rated on a five-point
Likert scale. The lowest performance is rated 0 and
normal performance is rated 4. The activities are arranged
hierarchically and involve sitting and standing
unsupported, “sit to stand”, “stand to sit”, transferring to
and from chair to chair, standing unsupported with eyes
closed, standing unsupported with feet together, reaching
forward with an outstretched arm, picking up an object
from the floor, turning to look behind and over either
shoulder, standing and turning 360 degrees to the left
and right, standing and alternately placing one foot up
on a step, standing with legs in tandem, and standing on
one leg unsupported. The highest possible score is 56. In
this study, subjects were not permitted to use an assistive
device when going through the test procedure, although
wearing an ankle-foot orthosis was allowed.
The BBS has been demonstrated to have strong
internal consistency for elderly residents in a seniors’
residence (r = 0.83) and among patients with recent
stroke (r = 0.97) [12]. Shumway-Cook and co-workers
[8] also showed that the BBS had good internal
consistency (Cronbach’s α = 0.96) and excellent inter-
rater and test–retest reliability (ICC = 0.98 and 0.97,
respectively). Bogle Thorbahn and Newton [13] found
that patients who scored 45 or more out of 56 points had
a high probability of not falling and were less likely to use
an assistive device than those who scored less than
45 points.
Perceived health status
This was measured using the Chinese (Hong Kong)
version of the Short Form-36 (SF-36) [14]. The SF-36
questionnaire is a multidimensional generic health
outcome measure of one’s perception of health status. It
has eight health-related subscales: physical function
(PF), role-physical, bodily pain, general health, vitality,
social functioning, role-emotional, and mental health.
The SF-36 is categorized into two summary scales: the
physical component summary scale and the mental
component summary scale; the scores of both are
weighted by the respective factor score coefficient of
each health subscale derived from the general population
[14]. Scores for each of the eight health-related subscales
and the two summary scales range from 0 to 100.
Anderson and co-workers [15] reported that the SF-
36 questionnaire provided a valid measure of physical
and mental health after stroke and had satisfactory
internal consistency (Cronbach’s α > 0.7) among people
with long-term stroke. It was proved to be valid and
reliable in a study measuring normal values for the
Chinese version of the SF-36. Those subjects were Chinese
adults aged 18 years or more (mean age, 42.9 years), and
were randomly selected from the general population in
Hong Kong [14]. In our study, the Chinese (Hong Kong)
version of the SF-36 was used to measure the perceived
health status of subjects with chronic stroke. Scores of
the eight subscales and the two component summary
scales were used in the data analysis [16].
TUG test inter-rater reliability
Two raters from the research team (JL and DW) were
responsible for conducting the TUG tests. They performed
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the inter-rater reliability test prior to subject assessment.
Seven healthy adults, three men and four women (age,
20 to 21 years), were recruited from the pool of under-
graduate physiotherapy students. All of them were
physically fit at the time of the reliability study. Each
subject performed three trials of the TUG test under the
standardized instructions of the two raters. The average
score of the three TUG test trials for each individual was
used in the data analysis.
Familiarization with the BBS
Two other raters (JH and BW) were involved in rating
subjects’ performance according to the BBS. They
underwent a series of familiarization sessions with the
BBS test procedure before assessing the stroke subjects.
The instructions for the 14 tasks of the BBS were
practised between the two raters four times, until the
format of the instructions by each rater was similar. A
role model played a person with stroke-related disability
and participated in the BBS tests. The two raters practised
rating the model’s performance in the 14 tasks until
identical interpretation of the model’s performance was
attained.
Familiarization with the SF-36 questionnaire
Only one member (LL) of the research team was
responsible for interviewing stroke subjects using the
SF-36 questionnaire. An undergraduate physiotherapy
student and a person with stroke were the interviewees
in the trials for familiarizing the rater with the interview
procedures and questionnaire. The practice trials aimed
to develop the interviewer’s ability to read the questions
and statements clearly at an appropriate speed, within
an appropriate time frame. After completing the
familiarization session, a set of visual analogue scales
was used to facilitate the selection of responses by stroke
subjects during the SF-36 interview.
Subject assessment
Subjects with stroke were recruited by a CRN
physiotherapist according to the inclusion and exclusion
criteria already described. Subjects were participants of
CRN programmes on general physical maintenance. All
subjects attended an assessment session between
September 2002 and January 2003. The aims and
procedures of the study were explained to them, and
then they had to sign a written informed consent form.
The motor function of the paretic limbs and the
cognitive function of the subjects were recorded by the
CRN physiotherapist. Motor function of the paretic
limbs was measured using the Motricity Index [17]
(Appendix). The venue for assessing mobility and per-
ceived health status of the subjects was the Gait Labora-
tory at the Hong Kong Polytechnic University. After
recording the demographic information of subjects, as-
sessment of the subjects’ mobility and perceived health
status were conducted by the trained research team. The
sequence of use of the three instruments during an
assessment was random. During mobility assessment
with the TUG and BBS, one rater gave the instructions
and the other stood by to provide assistance when
necessary. Subjects were allowed to have short rests in
between the test items as required.
Statistical analysis
The mean time of the three TUG trials performed by each
subject, the total performance score for the 14-item BBS,
and the scores of the eight subscales and two summary
scales of the SF-36 were used for data analysis (SPSS
version 11.0 for Windows, SPSS Inc, Chicago, IL, USA).
Inter-rater reliability of TUG between the two raters was
evaluated using ICC. Pearson product-moment
correlation was used to test the relationships between
the mobility status measures (TUG and BBS) and the SF-
36 scores. A p value of 0.05 or less was considered
significant.
Results
The inter-rater reliability of the TUG test was confirmed:
ICC (2,2) = 0.98; 95% confidence interval, CI = 0.94–0.99.
Thirteen subjects who consented to participate in the
community Tai Chi Chuan project completed the TUG,
BBS and SF-36 assessments. Nine were men and four
were women (mean age ± SD, 52.46 ± 9.12 years; range,
38–68 years). Table 1 describes their demographic and
clinical profiles. Paretic upper limb mean motor function
score was 76.62 ± 20.42, as measured with the Motricity
Index, and that of the paretic lower limb was 78.69 ±
19.80. Subjects’ mean MMSE score was 29.08 ± 1.38.
Their performance in the mobility and health status
measures is shown in Table 2.
The results of the correlation analysis are shown in
Table 3. Of the eight SF-36 subscales, significant
correlation was only found between the PF subscale and
the TUG test (r = –0.56, p = 0.05). The TUG was not
significantly correlated with the remaining seven SF-36
health subscales. In addition, there was no significant
relationship between the BBS and the eight SF-36 health
subscales. Of the SF-36 physical component and mental
component summary scales, neither showed significant
correlation with the BBS or TUG.
Discussion
Brown and co-workers [6] proposed that global quality
of life (QoL) should include non-medical components
such as economic, environmental and cultural factors.
They found that the effects of social activity, perceived
health, health locus-of-control, and degree of disability
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accounted for 48% of the variance in life satisfaction in
people with chronic obstructive pulmonary disease, and
12.4% in people with coronary artery disease.
Perceived health status should be an attribute of QoL
in people after stroke. According to Lau and McKenna
[18], a number of components were identified as key
constituents of QoL in people with stroke. They were:
physical health status, which included disease and
treatment-related symptoms such as pain and muscle
weakness for patients with stroke; functional health
status, which included mobility status; psychological
health status, which included general perception of
health and cognitive function; social health status, which
included social contacts and interaction with people.
For empowering survivors of stroke, achieving a
good QoL is an important rehabilitation goal. While both
general health perception and functional health status,
which includes mobility level, are considered to
contribute to life satisfaction [6], one’s mobility status
and self-perception of health might be interrelated. This
pilot study provides preliminary information about the
relationship between subjective health perception and
mobility status so that the needs of people with stroke may
be evaluated within a holistic rehabilitation framework.
Table 1. Demographic and clinical characteristics of subjects (n = 13)
Duration of Side of
Upper limb Lower limb
MMSE Walking
Subject Gender Age (yr)
stroke (yr) hemiplegia
motor motor
score aid
function function
1 F 52 0.50 R 59 45 26 Stick
2 M 56 3.75 L 73 70 30 Stick
3 M 43 3.50 L 40 68 30 Stick
4 M 68 2.00 L 51 48 30 Quadripod
5 M 50 1.75 L 85 100 28 Nil
6 M 66 13.00 R 100 100 27 Nil
7 F 38 2.00 R 100 100 30 Nil
8 M 43 1.25 L 77 76 30 Quadripod
9 M 52 1.50 R 77 76 30 Stick
10 F 51 1.50 R 100 100 28 Nil
11 M 47 0.75 L 78 70 29 Stick
12 M 64 2.25 L 56 70 30 Stick
13 F 61 0.50 L 100 100 30 Stick
MMSE = Mini Mental State Examination; R = right; L = left; Nil = aids not required.
Table 2. Descriptive statistics of mobility and perceived health (n = 13)
Variable Mean (SD) Median Minimum Maximum
Mobility status
  BBS 46.77 (8.73) 48.00 25.00 55.00
  TUG 24.29 (18.11) 17.90 10.35 66.71
Perceived health status (Short form-36)
  PCS 26.16 (9.79) 28.10 1.85 38.94
  MCS 43.65 (7.42) 42.14 31.74 51.66
  PF 60.00 (24.66) 55.00 10.00 95.00
  RP 57.69 (44.94) 75.00 0.00 100.00
  BP 25.38 (30.45) 20.00 0.00 80.00
  GH 61.54 (15.86) 60.00 35.00 90.00
  VT 61.92 (16.40) 60.00 35.00 90.00
  SF 48.08 (13.35) 50.00 25.00 75.00
  RE 46.15 (46.23) 66.67 0.00 100.00
  MH 60.00 (12.96) 60.00 36.00 84.00
BBS = Berg Balance Scale; TUG = Timed Up & Go test; PCS = physical component summary scale; MCS = mental component summary scale;
PF = physical functioning; RP = role-physical; BP = bodily pain; GH = general health; VT = vitality; SF = social functioning; RE = role-emotional;
MH = mental health.
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It is suggested that correlation coefficients of 0.50 to
0.75 are considered to be moderate to good [19].
Correlation coefficients are very sensitive to sample size,
and statistical power can be relatively high even with a
small sample size. With a sample of 15 or more subjects,
a moderate correlation of r = 0.45 will be significant. We
found that our subjects’ performance in the TUG test had
a moderate relationship to PF as measured by the SF-36.
Shorter time taken to perform the TUG test represented
better mobility status. Subjects with better performance
in the TUG test had higher scores on the PF subscale. Of
the PF items, subjects were asked about their perceived
ability in running, lifting or carrying goods, climbing
stairs, walking on level ground, bathing and dressing.
These activities challenged the individual’s physical
capacity. The TUG test is used to assess functional mobility
involving transfer of position and walking [11]. Activities
in the SF-36 PF subscale, therefore, have a similar
context to that of the TUG test. Notwithstanding, subjects’
perceptions of physical function may be governed by
actual physical capacity, as reflected in the mobility
performance. On the other hand, subjects may
overestimate or underestimate their abilities because of
other factors such as confidence or opportunities to
practise in their daily lives. Based on the results of this
pilot study, we suggest that subjects’ physical capacity in
mobility performance gives some information about
their perceived physical function, which is a constituent
of their overall health perception. In clinical practice, a
clearer picture of patients’ health status is provided by
both subjective and objective assessment information.
The relationship between the BBS and the SF-36 PF
subscale (r = 0.43) and between the BBS and the SF-36
mental component summary subscale (r = –0.43) did not
reach statistical significance. Type II error might have
occurred in hypothesis testing, either by chance or
because the sample size was too small. Additionally, the
BBS does not contain any ambulatory component among
its 14 activities but emphasizes balance in self-initiated
perturbation, e.g. transfer of position between two seats.
This context of the various test items is different from
that of the items in TUG, which might explain the lower
correlation coefficients in comparison to that of TUG
with the PF subscale.
The other SF-36 subscales (role-physical, bodily pain,
general health, vitality, social functioning, role-emotional
and mental health) did not correlate with the two
mobility measurements. These domains were not in the
context specific to physical mobility. For example, the
questions in the role-physical subscale are work-related,
while those in the social functioning subscale are
concerned with social activities. These subscales,
therefore, do not demonstrate any relationship with
mobility performance. The null hypothesis that mobility
status is not related to perceived health status in people
with stroke could not be rejected.
This pilot study involved a small sample of subjects
selected by convenience, and not randomly. The results
of this study should, therefore, not be generalized to the
entire population of stroke patients. Subjects in this
study were participating in CRN’s general physical main-
tenance programmes during the period of assessment,
and were supposed to have similar social exposure.
Hence, social activity participation, which could be a
confounding factor to the results of perceived health
status, was not considered in the correlation analysis. In
addition, mobility status as measured with the TUG test
in this study only demonstrated a moderate relationship
with one domain (PF subscale) of the SF-36. Possible
contributions of other factors, such as cognition and
psychological status of the subjects, should be evaluated
to enrich the information on factors related to perceived
Table 3. Pearson product-moment correlation analysis for relationships between total Berg Balance Scale (BBS)
score, Timed Up & Go (TUG) test score and the eight health subscales of the Short Form-36 (SF-36) (n = 13)
SF-36 BBS TUG
r p (2-tailed) r p (2-tailed)
PCS 0.15 0.62 –0.33 0.28
MCS –0.43 0.14 0.24 0.43
PF 0.43 0.14 –0.56 0.05*
RP –0.30 0.32 0.08 0.79
BP –0.18 0.56 0.25 0.41
GH –0.23 0.46 0.12 0.71
VT –0.00 0.99 –0.08 0.79
SF 0.11 0.72 –0.21 0.50
RE –0.19 0.55 0.01 0.98
MH –0.22 0.47 0.09 0.78
*p ≤ 0.05. PCS = physical component summary scale; MCS = mental component summary scale; PF = physical functioning; RP = role-physical;
BP = bodily pain; GH = general health; VT = vitality; SF = social functioning; RE = role-emotional; MH = mental health.
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health in people with stroke. In future studies involving
a large sample, we suggest that factors such as age,
gender, duration of stroke, family and social support,
and economic status be included in the correlation
analysis of perceived health. Then, the relative factor
weights contributing to perceived health status in people
with stroke in the community can be delineated. The
significant aspects governing optimal outcome of stroke
rehabilitation could then be addressed in order to promote
the self-perception of health in people with chronic stroke.
Conclusion
In the sample of survivors with stroke in the community,
this pilot study proved the relationship between mobility
status as measured with the TUG test and the PF subscale
of the SF-36. A relationship was not found between
mobility performance and overall perception of health
of stroke survivors as measured with the generic health
status questionnaire, SF-36. Further studies with a larger
sample size, involving random selection of subjects, and
considering cognitive and psychosocial status to delineate
significant factors for better perceived health of people
with chronic stroke are worthy.
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Appendix – Motricity Index of Motor Impairment of Upper and Lower Limbs
The assessment is conducted with the subject sitting. Motor function of the upper limb is the summation of the scores
of tests 1 to 3 plus 1, and that of the lower limb is the summation of the scores of tests 4 to 6 plus 1. A score of 100
represents full motor function.
Upper Limb
1. Pinch grip; 2.5 cm cube between thumb and forefinger
2. Elbow flexion; from 90°, voluntary contraction/movement
3. Shoulder abduction; from against chest
Lower Limb
4. Ankle dorsiflexion; from plantarflexion position
5. Knee extension; from 90°
6. Hip flexion; from 90°
Scoring System
Score
Test 1 (pinch grip) 0 No movement
11 Beginnings of prehension
19 Grips cube, but unable to hold against gravity
22 Grips cube, held against gravity, but not against weak pull
26 Grips cube against pull, but weaker than other side
33 Normal pinch grip
Tests 2–6 0 No movement
9 Palpable contraction in muscle, but no movement
14 Movement seen, but not full range, and not against gravity
19 Movement, full range against gravity, but not against resistance
25 Movement against resistance, but weaker than other side
33 Normal power
